Introduction
Rheumatoid arthritis (RA) is a chronic systemic inflammatory disorder associated with increased mortality from all causes, in particular from cardiovascular disease (CVD), infections and cancer. [1] [2] [3] [4] [5] A recent meta-analysis demonstrated that RA mortality has decreased over the past years. Nevertheless, it remained higher than in the general population with a metastandardized mortality rate (SMR) of 1.47. 6 To the best of our knowledge, no data are available on RA mortality in Italy. These data are warranted because:
1. CV mortality in RA has distinct patterns among different countries. 5 2. RA has been reported to present both a lower prevalence and as a milder disease course in Italy and in other Mediterranean countries with respect to North European countries. [7] [8] [9] [10] [11] In that regard, it is noteworthy that Italy had the lowest use of biologics in Western Europe, further supporting the existence of differences in disease severity between Northern and Southern European countries, including Italy. 12 The aim of this study was to investigate the mortality rate and predictive factors, as assessed at admission, in a cohort of RA patients followed at an Italian tertiary center of rheumatology.
Methods Patients
The study subjects consisted of patients consecutively admitted to the Rheumatology Unit of the Second University of Naples from January 1, 2008 to December 31, 2014, satisfying at admission the American College of Rheumatology/ European League Against Rheumatism (ACR/EULAR) 2010 criteria. 13 Age, sex, disease duration, autoantibody profile, disease activity, disability, concomitant comorbilities, and concomitant treatment as derived from medical records at baseline were noted.
Disease duration (in years) was assessed from the first symptom ascribed to the disease. Serum rheumatoid factor (cut off 20 units/mL) and anti-citrullinated cyclic peptide antibodies (enzyme-linked immnosorbent assay test, cut off 25 units/mL) were used to subdivide patients into seropositive and seronegative subgroups. Disease activity was evaluated by using the Simplified Disease Activity Index. Disability was assessed by using the Health Assessment QuestionnaireDisability Index (HAQ-DI). 14, 15 Each patient was investigated for arterial hypertension (prior/ongoing and/or antihypertensive therapy use), diabetes mellitus (fasting glucose level >126 mg/dL in at least two tests and/or ongoing treatment with insulin or oral hypoglycemic agents), and metabolic syndrome (based on 1998 World Health Organization criteria). 16 Previous CV events were defined by history of coronary events and/or cerebrovascular accident and/or atherosclerotic peripheral ischemia.
Finally, baseline concomitant drugs and follow-up intervening treatments subdivided into biological and nonbiological disease-modifying antirheumatic drugs (DMARDs) were considered.
On December 31, 2015, vital status and causes of death of the patients were identified. In particular, deaths by CVD, cancer, infections, and other causes were considered.
The mortality rate was expressed as the number of deaths in the cohort divided by the number of years of follow-up (deaths/person-years of observation -incidence mortality rate [IMR] ). It was compared with that reported in the Norfolk Arthritis Register (NOAR), a British registry which included 678 RA patients who were DMARD-naive and with symptom onset of <2 years at the time of inclusion to the study. 17 Although the inclusion years were different, NOAR was chosen as comparator because in that registry the death data provided were until December 2014, similar to the end of our observation period (December 2015). SMR (observed deaths/expected deaths) was calculated using mortality data deduced from the National Institute of Statistics (ISTAT), to assess the overall mortality of the study group compared with the general Italian population. 18 Written informed consent was obtained from all patients, according to the Declaration of Helsinki.
The study was approved by the Ethics Committee of the Second University of Naples.
Statistical analysis
Continuous variables were analyzed with the Mann-Whitney test, while χ 2 test or Fisher's exact test was applied for categorical variables.
The comparison of mortality rates was conducted as comparison of IMRs. SMR was calculated by a ratio between observed and expected deaths, stratifying patients by sex and age and calculating the number of follow-up years for each patient in every interval of age; expected number of deaths was obtained by multiplying the total number of follow-up years in each interval of age by the mortality rate of the general population for the same interval. SMR confidence intervals were calculated by Mid-P exact test. Univariate Cox regression analysis served to identify factors associated with mortality in the overall cohort. Factors found to be significant in univariate analysis were entered in the multivariable model. A p-value <0.05 was considered significant.
Statistical analysis was performed with MedCalc, version 12.7.0.0.
Results

Baseline data
Data from 654 patients were retrospectively analyzed.
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Survival study of rheumatoid arthritis patients in Italy Table 1 shows epidemiological, serological, and clinical features of the 654 patients included in the study. Out of them, 470 (72%) were female; the mean (±SD) age was 55.7±12.4 years (median: 56.80; range: 15-89.5); the mean (±SD) disease duration at the first visit at the center was 10.3±8.3 (median: 9; range: 0.5-41).
Serological data were available for 460 patients; out of them 319 patients were positive for rheumatoid factor and/or anti-citrullinated cyclic peptide antibodies (69.1%).
As assessed at the first visit in all the patients, Simplified Disease Activity Index ranged from 0.02 to 45 (mean ± SD: 13.7±9.68; median: 12.19; range: 0.02-45) and HAQ-DI from 0 to 3 (mean ± SD: 1.13±0.79; median: 1; range: 0-3).
Two hundred and sixty-four patients (40.5%) were suffering from arterial hypertension 54 (8.4%) suffered from diabetes, 68 (10.4%) satisfied the 1998 World Health Organization criteria for metabolic syndrome, and 29 (4.4%) had a history of CV events (17 myocardial ischemia, 5 unstable angina, 4 cerebrovascular accident, and 3 atherosclerotic peripheral ischemia).
During the follow-up, all the patients had been managed according to the treat-to-target strategy: 58% had been treated with biological DMARDs with or without conventional DMARDs, while 42% were treated with conventional DMARDs only. In particular, 53% of whole cohort was treated with methotrexate, while 43% were administered low-dose glucocorticoids.
Follow-up
On December 31, 2015, 46 patients had been lost to follow-up (7%). The remaining 608 patients had been observed for a median of 3.51 years (range 0.21-7.96). Out of them, 19 had died (case fatality rate 3.12%): 11 (58%) from CVD, 4 (21%) from malignancy (a 70 years old man died of lymphoma, a female patient died of bladder cancer at the age of 57 years, another female patient died of breast cancer at the age of 60 years, and a 68 years old woman died of melanoma), 3 (16%) from respiratory diseases (respiratory failure secondary to interstitial lung disease in one case and bronchopulmonary chronic obstructive disease in the others), and one from unknown causes (5.3%); none of them died due to infections. New cases of cancer occurred in 30 patients (nine cases of breast cancers; three cases of non-Hodgkin lymphoma, prostatic, thyroid, and bladder cancers each; two cases of lung and cervical uterus cancers each; one case of pancreatic, colonic, renal, laryngeal, and neuroendocrine cancer each). Severe infections occurred in eight patients (six pneumonia, one meningitis, and one active tuberculosis). Patients lost to follow-up were contacted by phone to ascertain vital status.
Mortality rates
In our series, overall IMR was 0.79 deaths/100 person-years; neoplasm-attributed IMR was 0.17, while CV-attributed IMR was 0.46. No significant differences emerged between the IMR detected in our series and that reported in the general Italian population by ISTAT (0.79 deaths/100 person-years vs 1 death/100 person-years; p: 0.292; 95% confidence interval [CI]: 0.473-1.2271). 18 Moreover, all-cause and neoplasm IMR in our series were found to be significantly lower than that reported in the NOAR registry: IMR for all causes 0.79 deaths/100 personyears vs 2.17 in the NOAR (p<0.009); IMR for neoplasm 0.17 deaths/100 person-years vs 0.59 in the NOAR (p<0.001). However, no difference emerged between our study and NOAR series in IMR by CVD (Table 2) . We did not detect any death due to infectious disease. 17 Despite the previous results, SMR in our series was found to be higher than that reported in the general Italian population (SMR: 1.89; 95% CI: 1.17-2.89). Sex-adjusted SMRs were 2.5 for males and 2.04 for females, pointing to a greater mortality in males. 
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Iacono et al Finally, we analyzed SMR for different causes of death, recording a high CV SMR (SMR: 2.08; 95% CI: 1.098-3.628) and a low neoplasm SMR (SMR: 0.207; 95% CI: 0.0658-0.499).
Predictive factors of mortality
Age at first visit (hazard ratio [HR]: 1.14; p≤0.0001), diabetes (HR: 4.395; p=0.004), and a HAQ value>1 (HR: 6.02; p=0.02) were found to be independent predictors of mortality in univariate analysis as investigated by Cox regression analysis. On the other hand, female sex was found to have a protective role (HR: 0.349; p=0.027). On multivariable analysis, the only baseline independent predictor of mortality was age at admission (HR: 1.17; 95% CI: 1.01-1.35; p=0.026) ( Table 3) .
Discussion
To our knowledge, this is the first study devoted to investigate mortality in RA patients from Italy. We retrospectively analyzed the mortality rate in 608 RA patients enrolled over a 6-year period in an Italian rheumatology center. The IMR in our cohort was 0.79 deaths/100 person-years, ie, quite similar to that reported in the general Italian population, and lower than that reported in other cohorts such as the NOAR registry (Table 2) . 17 Nevertheless, SMR in our sample of patients with RA was found to be approximately two times higher than that of the general population. In that regard, a recent meta-analysis demonstrated that RA mortality has decreased over the past 50 years but remained higher than in the general population with a meta-SMR of 1.47. 6 We could not confirm this decrease in mortality rates over time because we did not have previous data in Italy. The absence of differences in the IMR in contrast to the SMR could imply earlier deaths in the RA cohort.
When analyzing causes of death, we found that CV mortality was approximately twice as high as that in the general Italian population (SMR: 2.08; 95% CI: 1.098-3.628). On the contrary, the mortality for malignancies was lower in our RA patients as compared to general Italian population (SMR: 0.207; 95% CI: 0.065-0.499), and we did not detect any deaths due to infections. 19 These intriguing aspects emerging from our study might be explained by the strict follow-up that RA patients undergo when followed at a tertiary center. Actually, new cancers as well as severe infections occurred in our patients, but mortality was lower than expected for both conditions.
Mortality in RA seems to be associated to some prognostic factors such as age, male sex, autoantibody positivity, disease activity, and extra-articular manifestations. 2, 20 In our cohort, male sex, disability, diabetes, and age at admission were found to predict the mortality on univariate analysis.
In addition, we found differences in SMR between the two sexes. These data confirm that male sex is a bad prognostic factor, as has already been published. 21 Nevertheless, age at admission was found to be the only independent predictor of mortality in multivariable analysis.
Conclusion
This study supports previous findings that patients with RA have an increased all-cause mortality, [21] [22] [23] and in particular an increased risk death due to CV causes. 4, 5 Intriguingly, we detected a low death rate due to cancer and infections. These features might indicate that the careful follow-up that RA patients undergo in tertiary centers decreased mortality due to cancer and infections but not CVD. Therefore, they indirectly support the need to improve the management of CV risk, which is still found to be inadequate. 24 Our study has some strengths and limitations. It is the first study on mortality in Italian RA patients, the vital status of whom was known in 93% of patients at the end of follow-up. Nevertheless, it is influenced by the retrospective nature of the analysis and the single-center perspective. A multicentre prospective study is needed to support the preliminary data detected by us.
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